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DETAILED ACTION 
Election/Restrictions 

Applicant's election without traverse of Species I (claims 1-31 in the reply filed on 
3/15/06 is acknowledged. 

Response to Pre-Amendment 

Applicant's response to Pre-Amendment filed on 3/15/06 has been entered. It is 
noted that the application contains claims 1-9, 12-14, and 16-44 (of non-elected claims 
33-44) and claims 10 and 15 have been canceled by the Pre-Amendment filed on 
3/15/06. 

Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 02/04/04 and 04/27/04 
have been entered.. The submission is in compliance with the provisions of 37 
CFR 1.97. Accordingly, the information disclosure statement is being considered by the 
examiner. 

Claim Objections 

Claim 23 objected to because of the following informalities: 

Claim 23 in line 4, the "tographical" should change to -topographical-. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 23 rejected under 35 U.S.C. 102(b) as being anticipated by Adler etal 
(U.S. Patent No. 6437312). 

Regarding claim 23; Adler et al discloses apparatus for sensing information 
regarding a surface, comprising: 

a first plurality of optical elements (i.e., a first illuminator [518 of figure 5], a first 
reflector [514 of figure 5]) arranged to acquire two dimensional information (i.e., col. 11 
lines 17-30, a width and height dimension of a lead frame [612 of figure 6]) of a location 
(513 of figure 5 or 352, 354, 356 of figure 3) with a linear illuminated portion (520 of 
figure 5) about a surface (12 of figure 5) ; and 

a second plurality of optical elements (i.e., a second illuminator [526 of figure 5], 
a second focus of reflector [524 of figure 5]) arranged to acquire topographical 
information about said surface (12 of figure 5 and col. 8 lines 30-37) during acquisition of 
said two dimensional information (col.1 1 lines 20-30), wherein said second plurality of 
optical elements (i.e., a second illuminator [526 of figure 5], a second focus of reflector 
[524 of figure 5]) comprising an illuminator (526 of figure 5) for illuminating a first portion 
of said surface (12 of figure 5) from a direction being generally perpendicular to said 
surface (12 of figure 5, for example, light beam of second 526 is parallel to an optical 
axis [542 of figure 5] and is perpendicular to a surface [512 of figurer 5]). See figures 1- 
6. 
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FIG. 5 




FIG. 6 




Claim Rejections -35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-4 and 18-21, and 24-26 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Adler et al (U.S. Patent No. 6,437,312) in view of 
Nishimura et al (U.S. Patent No. 5,761,337). 

Regarding claims 1-3; Adler et al discloses apparatus for sensing information 
regarding a surface, comprising: 
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a first plurality of optical elements (i.e., a first illuminator [518 of figure 5], a first 
reflector [514 of figure 5]) arranged to acquire two dimensional information (i.e., col. 11 
lines 17-30, a width and height dimension of a lead frame [612 of figure 6]) of a location 
(513 of figure 5 or 352, 354, 356 of figure 3) with a linear illuminated portion (520 of 
figure 5) about a surface (12 of figure 5) ; and 

a second plurality of optical elements (i.e., a second illuminator [526 of figure 5], 
a second focus of reflector [524 of figure 5]) arranged to acquire topographical 
information about said surface (12 of figure 5 and col. 8 lines 30- 37); and 

said first plurality and said second plurality of optical elements (518, 514, 526, 
542 of figure 5) being arranged to simultaneously provide said two dimensional 
information and said topographical information of the surface (col. 10 lines 1-46), 
wherein said second plurality of illumination optical elements (526, 542 of figure 5) 
comprises at least one light emitter (i.e., second illuminator [526 of figure 5]) arranged to 
illuminate a linear region (20 of figure 5) on said surface (12 of figure 5) from a direction 
generally perpendicular to said surface (12 of figure 5, for example, light beam of 
second 526 is parallel to an optical axis [542 of figure 5] and is perpendicular to a 
surface [512 of figurer 5]). See figures 1-6. 



Application/Control Number: 10/753,391 
Art Unit: 2877 



Page 6 




Adler et al discloses all of features of claimed invention except for a first of 
illumination optical elements arranged to illuminate a first portion of said surface with 
illumination suitable for acquiring two dimensional information about said surfaces, and 
a second of illumination optical elements arranged to illuminate a second portion of said 
surface with illumination suitable for acquiring topographical information about said 
surfaces, and the first portion of the two dimensional information and the second portion 
of the topographical information to at least partially non-overlapping portions of a single 
sensor array. However, Nishimura et al teaches that it is known in the art to provide 
apparatus (figure 1) for inspecting the appearance of bumps on a substrate comprising 
a first of illumination optical elements (8 of figure 1) arranged to illuminate a first portion 
of said surface (2 of figure 2) with illumination suitable for acquiring two dimensional 
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information of a bump (1 of figure 2) about said surface (2 of figures 1-2), and a second 
of illumination optical elements (4 of figure 1) arranged to illuminate a second portion 
(19 (a metal pad), 1 (bump) of figure 2) of said surface (2 of figure 2) with illumination 
suitable for acquiring topographical information (figure 3) about said surface (2 of figure 
2), and the first portion of the two dimensional information (1 of figure 2) and the second 
portion of the topographical information (1,19 of figure 2) to at least partially non- 
overlapping portions (1, 19 of figure 2) of a single sensor array (10 of figure 1). See 
figures 1-11. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to combine apparatus of Adler et al with a first of 
illumination optical elements arranged to illuminate a first portion of said surface with 
illumination suitable for acquiring two dimensional information about said surfaces, and 
a second of illumination optical elements arranged to illuminate a second portion of said 
surface with illumination suitable for acquiring topographical information about said 
surfaces, and the first portion of the two dimensional information and the second portion 
of the topographical information to at least partially non-overlapping portions of a single 
sensor array as taught by Nishimura et al for the purpose of inspecting accuracy good 
bumps on the regions of printed circuit board. 

Regarding claim 4; Adler et al discloses said first portion of said surface 
comprises a first elongated region (18, 22, 14, 20 of figure 1) of said surface (13 of 
figure 1), and said second portion of said surface comprises a second elongated region 
(26, 42, 14, 20 of figure 1) of said surface (12 of figure 1). 
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Regarding claim 17; Adler et al discloses said first plurality of optical elements 
(26, 42, 14 of figure 1) is arranged to view a first portion of said surface (13 of figure 1) 
from a direction generally perpendicular to said surface (12 of figure 1). 

Regarding claims 18 ; Adler et al discloses said second plurality of optical 
elements (18,22, 14 of figure 1) is arranged view a second portion of said surface (12 of 
figure 1) from a direction angled with respect to said surface. 

Regarding claim 19; Adler et al discloses all of features of claimed invention 
except for said second plurality of optical elements is arranged view a second portion of 
said surface from a direction angled with respect to said surface. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
combine the apparatus of Adler et al with said second plurality of optical elements is 
arranged view a second portion of said surface from a direction angled with respect to 
said surface, since it has been held that a mere reversal of the essential working parts 
of a device involves only routine skill in the art. In re Einstein, 8 USPQ 167. 

Regarding claim 20; Adler et al discloses all of features of claimed invention 
except for said first portion is illuminated by illumination provided at a plurality of angles 
relative to said surface. However, Nishimura et al teaches that it is known in the art to 
provide said first portion (4 of figure 1) is illuminated by illumination provided at a 
plurality of angles (figure 2) relative to said surface 2 of figure 1). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
combine apparatus of Adler et al with illumination provided at a plurality of angles 
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relative to said surface as taught by Nishimura et al for the purpose of inspecting 
accuracy good bumps on the regions of printed circuit board. 

Regarding claim 21; Adlet et al discloses said second portion (26 of figure 1) is 
illuminated by illumination that is provided from a direction generally normal to said 
surface (12 of figure 1). 

Regarding claim 24; Adler et al discloses all of features of claimed invention 
except for said first plurality of optical elements are arranged to acquire said two 
dimensional information from a direction being generally perpendicular to said surface. 
It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to combine the apparatus of Adler et al with said first plurality of 
optical elements are arranged to acquire said two dimensional information from a 
direction being generally perpendicular to said surface, since it has been held that a 
mere reversal of the essential working parts of a device involves only routine skill in the 
art. In re Einstein, 8 USPQ 167. 

Regarding claims 25-26; Adler et al discloses all of features of claimed 
invention except for said second plurality of optical elements are arranged to acquire 
said topographical information from a direction being generally nonperpendicular to said 
surface. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to combine the apparatus of Adler et al with said second plurality of 
optical elements are arranged to acquire said topographical information from a direction 
being generally nonperpendicular to said surface, since it has been held that a mere 
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reversal of the essential working parts of a device involves only routine skill in the art. In 
re Einstein, 8 USPQ 167. 

Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Adler et al in view of Nishimura et al as applied to claim 1 above, and further in 
view of Amir et al (U.S. Patent No. 5,127,061). 

Regarding claim 5; Adler et al in view of Nishimura et al discloses all of features 
of claimed invention except for a displacer operative to provide mutual displacement 
between said surface and said first plurality of optical elements during acquisition of 
said two dimensional information. However, Amir et al teaches that it is known in the art 
to provide a displacer (considered to be a mirror (30 of figure 1) operative to provide 
mutual displacement by an actuator (50 of figure 1) between said surface 12 of figure 1) 
and said first plurality of optical elements (16, 24 of figure 1) during acquisition of said 
two dimensional information (34 of figure 1). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to combine apparatus of 
Adler et al with a displacer operative to provide mutual displacement between said 
surface and said first plurality of optical elements during acquisition of said two 
dimensional information as taught by Amir et al for the purpose of scanning accuracy 
the light to the surface with high speed. 

Regarding claim 6; Adler et al discloses said first portion of said surface 
comprises a first elongated region (18, 22, 14, 20 of figure 1) of said surface (13 of 
figure 1), and said second portion of said surface comprises a second elongated region 
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(26, 42, 14, 20 of figure 1) of said surface (12 of figure 1) at least partially non- 
overlapping with said first elongated region. 

Regarding claim 7; Adler et al in view of Nishimura et al discloses all of features 
of claimed invention except for said displacer being further operative to provide mutual 
displacement between said surface and said second plurality of optical elements during 
acquisition of said topographical information. However, Amir et al teaches that it is 
known in the art to provide a displacer (considered to be a mirror (30 of figure 1) 
operative to provide mutual displacement by an actuator (50 of figure 1) between said 
surface 12 of figure 1) and said first plurality of optical elements (18, 24 of figure 1) 
during acquisition of said two dimensional information (34' of figure 1). It would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to combine apparatus of Adler et al with said displacer being further operative to provide 
mutual displacement between said surface and said second plurality of optical elements 
during acquisition of said topographical information as taught by Amir et al for the 
purpose of scanning accuracy the light to the surface with high speed. 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Adler et al in view of Nishimura et al as applied to claim 1 above, and further in 
view of Shipley(U.S. Patent No. 6,587,600). 

Regarding claim 16; Adler et al in view of Nishimura et al discloses all of 
features of claimed invention except for said at least one light emitter comprises at least 
one laser emitter emitting structured light. However, Shipley teaches that it is known in 
the art to provide at least one laser emitter (1 10A of figure 2) emitting structured light. It 
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would have been obvious to one having ordinary skill in the art at the time the invention 
was made to combine apparatus of Adler et al with at least one laser emitter emitting 
structured light as taught by Shipley for the purpose of providing high transmitting light 
beam to the surface. 

Allowable Subject Matter 
Claims 8-9 11-14, 22, and 27-31 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

The prior art of record, taken alone or in combination, fails discloses or render 
obvious apparatus for sensing information regarding to a surface comprising all the 
specific elements with the specific combination including of said first plurality of optical 
elements comprises an imaging lens shared with said second plurality of optical 
elements, said imaging lens receiving acguired two dimensional information and 
acguired topographical information in set forth limitation of claim 8. 

The prior art of record, taken alone or in combination, fails discloses or render 
obvious apparatus for sensing information regarding to a surface comprising all the 
specific elements with the specific combination including of said first plurality of 
illumination optical elements comprises at least one light emitter arranged to provide 
illumination at least some illumination from within a first range of converging angles 
relative to a first axis, and additional illumination from within a second range of 
converging angles relative to said first axis in set forth limitation of claim 1 1 . 
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The prior art of record, taken alone or in combination, fails discloses or render 
obvious apparatus for sensing information regarding to a surface comprising all the 
specific elements with the specific combination including of an optical path distance 
between said first portion and said single sensor array is equal to an optical path 
distance between said second portion and said single sensor array in set forth limitation 
of claim 22. 

The prior art of record, taken alone or in combination, fails discloses or render 
obvious apparatus for sensing information regarding to a surface comprising all the 
specific elements with the specific combination including of further comprising a beam 
combiner: said first plurality of optical elements and said beam combiner define a first 
optical path for viewing a first portion of said surface from a direction generally 
perpendicular thereto; and said second plurality of optical elements and said beam 
combiner define a second optical path for viewing a second portion of said surface from 
a generally non-perpendicular angle in set forth limitation of claim 27. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Finarov (6806971) discloses method and apparatus for process 
control in semiconductor; Zemer et al (66541 15) discloses system and method for multi- 
dimensional optical inspection; Hunt et al (6621581) discloses method and apparatus 
for mapping surface Topography of a substrate; Ray (5058178) discloses method and 
apparatus for inspection of specular, three dimensional features; Jann et al (5189481) 
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discloses particle detector for rough surfaces; Jamieson et al (4845373) discloses 
automatic alignment apparatus; . 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sang Nguyen whose telephone number is (571) 272- 
2425. The examiner can normally be reached on 9:30 am to 7:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley, Jr. can be reached on (571) 272-2800 ext. 77. The fax 
phone number for the organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Patent Examiner 
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